This short article presents explicit expressions for roots of a quartic equation that has all four real roots. Although a general expression for quartic roots is available on Wikipedia [4], an optimized and slightly shorter expression for only real roots is presented here. A derivation of closed-form solutions for real roots of a quartic presented in the first part of this paper is taken from [2] . It is repeated here for completeness and clarity.
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Let us consider a general normalized 4th order polynomial equation (quartic)
To find the analytical solution to roots of Eq. (1), first the cubic term x 3 is eliminated and the general polynomial is converted into a so-called depressed quartic by a change of variables. Following Ferrari's method [1] , a substitution x = y − a/4 is introduced, which gives a depressed polynomial
where
The depressed polynomial can be rewritten as
Next, expression 2zy 2 + zp + z 2 is added to both sides of Eq. (6), which after some regrouping gives
When z is chosen to be any non-zero root z 0 of the so-called resolvent cubic equation
the right-hand side of Eq. (7) can be written as a perfect square; therefore, Eq. (7) becomes
And finally, Eq. (9) can be written as a factorized quadratic equation
which is easily solved by a quadratic formula.
Therefore, the solutions to the roots of the general quartic Eq. (1) are given by
For a general normalized 3rd order polynomial equation (cubic)
a real solution is given by Cardano's formula [1]
with
To eliminate redundant divisions and optimize computation of Eq. (11) and (12), the root of the resolvent cubic equation is expressed via
Note that ∆ 
To summarize, a closed-form real solutions to the quartic equation can be simplified as follows:
